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Abstract The Jijie alkaline complex is located in the southern part of Panxi rift, Yunnan Province. Jijie alkaline-ultramafic rocks
complex body mainly is composed of melteigites, ijolites and urtites. They all have similar primitive mantle-normalized trace element
spider diagram and REE ( Rare Earth Element) patterns. The complex show relative enrichment of large-ion lithophile, such as K,
Rb, Sr, Ba and relatively low contents of Sc, Cr and Ni. The Nb/Ta and Zr/Hf ratios are spread within the range of mantle-droved
rocks. Sr and Nd isotope distribute along the “mantle array”. Whereas, the contents of all the incompatible elements are relatively
lower than OIB ( Ocean Island Basalts) and other alkaline rocks, and comparable with E-MORB ( Enriched-Mid Ocean Ridge
Basalts). The low contents of SREE =32.86 ~70.07, (La/Yb) N =3.03 ~4.47 and strongly negative HREE, suggest that the
peridotite mantle source have garnet residual and depleted incompatible elements. The primitive magma of Jijie alkaline-ultramafic
rocks was underwent low-degree ( < 10% ) partial melt at high pressure, mainly experienced olivine, clinopyroxene and a slight
magnetite crystal fractionation during the magma evolution. Melteigite, ijolite and urtite were derived from the same mantle source. The
depleted mantle source of Jijie alkaline-ultramafic rocks may be related to the large volumes of Emeishan basalt magmas droved from
mantle during Middle-Late Permian in this area. As the multi-stage activities of Paxnxi rift has provide a channel for Emeishan mantle
plume, the alkaline magma originated from the lithosphere mantle or mixed mantle low degree partial melting during the early or late
stages of Emeishan mantle plume activity invaded along Panxi rift.
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Fig. 1

Yunnan Province

H 2 FRA R4 51K 100pg #1 S0pg Zid5 . #e B (7 Sm/'™ Nd
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Regional geological map of Jijie area (a) and geological scheme map of the alkaline-ultramafic complex of Jijie (b) in
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®1 BEHEMEBEEETETE (W% ) MBETE( x107°) BH

Table 1 Major (wt% ) and trace ( x 107°) elements of Jijie alkaline-ultramafic rocks

S 1108 Jn m3 115 1116 m7 118 1120 1123 1124 1132 1133 JI52
oy ERAES
Si0, 40.68  40.45  38.87  43.09 41.73  43.44  43.62  40.74  40.89  41.65 40.56  40.49  41.07
TiO, 2.46 2.32 2.29 2.13 1.85 2.05 1.93 2.34 2.48 2.33 2.32 2.21 2.55
Al O, 9.44 12,18 10.21  11.27  9.95 10.53 10.84 10.84 10.18  9.93  10.95 11.28  11.27
Fe, 0, 1511 1503 18.06 13.03 13.8 13.19 12.38 14.93 1508 14.66 15.42 15.16 15.11
MnO 0.19 0.25 0.23 0.18 0.17 0.19 0.18 0.20 0.21 0.21 0.19 0.19 0.19
MgO 9.99 7.59 8.55 8. 81 10.02  9.34 9.46 8.49 8.39 9.23 8.59 8.78 7.81
Ca0 16.13  13.42 1510 13.14 14.96  13.48 12,92 14.87 14.50 14.14 1450 14.52 14.54
Na, O 3.29 5.16 3.90 5.08 3.87 4. 61 4.83 4.87 4.16 4.48 4.15 3.87 4.02
K,0 0. 86 1.65 0. 89 1.63 1.28 1.43 1.54 1.33 1.13 1.25 1.53 1.39 1.55
P, 05 1.35 0. 88 1.02 0. 87 1.23 0.84 0. 87 0. 68 1.11 0. 89 0. 81 0.82 0.51
LOI 0.47 1. 04 0.92 0. 67 1.01 0.79 1.29 0. 68 1.83 1.16 0.93 1.24 1.34
Total 99.99  99.96 100.04 99.89  99.94  99.89  99.87  99.97  99.96 99.95 99.97 99.96  99.96
Se 43.1 28.6 39.3 32.6 38.5 34.0 30.9 33.1 32.5 37.6 37.1 36.2 39.2
\% 346 327 162 251 264 269 238 271 296 302 285 266 355
Cr 67.5 44.5 28.6 174 201 313 237 87.6 105 168 48.2 48.8 41.7
Co 54.4 50.2 63.6 45 51.9 46.6 41.4 50.7 49.4 53.6 57.3 57.5 55
Ni 75 50.5 48.1 82.1 93.6 104 84.1 64. 1 61.9 87.4 49.4 48.6 48.6
Cu 76.2 210 13.8 116 118 123 111 265 158 177 56.7 76.6 104
Rb 10.5 13.9 10.1 20.6 16.2 22.0 20.4 12.2 13.6 10. 4 11.8 12.0 15.0
Sr 241 395 265 352 240 353 604 297 426 345 301 325 228
Y 16.2 13.4 12.1 15.6 12.8 16.5 13.8 13.2 17.2 16.6 11.0 10. 8 11. 4
Zr 50.6 37.1 41.6 60.9 37.2 69.9 56.0 45.7 48.1 53.7 31.3 31.2 41.0
Nb 5.71 1.79 1.05 10.7 2.84 14 11.1 2.39 3.5 3.79 0.62 0. 50 4.92
Ba 62.0 27.2 16.7 162 54.1 219 304 24.9 87.2 42.5 44.2 52.3 78.8
Ta 0. 40 0.16 0.13 0.58 0.22 0.73 0.63 0.24 0.23 0.27 0.09 0.070  0.33
Pb 1.02 0.25 0.20 2.59 0. 49 3.42 2.82 3.17 1. 68 1.48 0.54 0.67 2.20
Th 0.48 0.20 0.20 0. 94 0. 44 1.25 0.90 0.31 0.57 0.51 0.12 0.11 0.35
U 0.12 0.03 0.02 0.22 0.08 0.31 0.21 0. 06 0. 08 0. 09 0.04 0.02 0.10
La 7.77 6.23 5.1 8.12 5.72 8.32 6.27 5.25 8.53 7.37 3.95 3.82 3.98
Ce 17.8 13.5 12.0 17.8 13.6 18. 1 14.0 12.1 18.6 16. 1 9.4 9.05 9.55
Pr 2.66 1.97 1.85 2.55 2.00 2. 60 2.02 1. 90 2.65 2.35 1.52 1.46 1.51
Nd 13.3 9.22 9.32 12 9.92 12. 1 9.79 9.42 12.1 1.1 7.57 7.65 7.37
Sm 3.42 2.78 2.61 3.15 2.59 3.19 2.48 2.67 3.34 3.03 2.25 2.08 2.26
Eu 1.28 1.09 1.11 1.19 0.98 1.23 1.07 1.14 1.19 1.19 1.02 1.03 0.97
Gd 3.76 2.74 2.71 3.45 2.94 3.29 2.83 2.93 3.52 3.31 2.54 2.45 2.38
Th 0. 60 0. 46 0.44 0.52 0. 46 0.55 0. 44 0.47 0.56 0.53 0.39 0.37 0.38
Dy 3.43 2.76 2.51 3. 14 2.72 3.34 2.59 2.72 3.35 3.19 2.25 2.23 2.18
Ho 0.70 0.57 0.50 0.63 0. 50 0.70 0.56 0.57 0.70 0. 68 0.45 0.45 0.5
Er 1.69 1.39 1.18 1.57 1.24 1.77 1.37 1.41 1.79 1.73 1.13 1.10 1.08
Tm 0. 20 0.18 0.16 0. 20 0.18 0.22 0.18 0.18 0.23 0.22 0.15 0.14 0.16
Yb 1.29 1.27 0.94 1.36 1.1 1.48 1.23 1.15 1.51 1.57 0.93 0. 90 0.94
Lu 0.19 0.17 0.15 0.21 0.15 0.23 0.17 0.16 0.19 0.2 0.14 0.14 0.14
SREE 58.1 44.3 40.6 55.9 44.1 57.1 45.0 2.1 58.3 52.6 33.7 32.9 33.4
LREE 46.2 34.8 32.0 44.8 34.8 45.5 35.6 32.5 46.4 41.1 25.8 25.1 25.6
HREE 11.9 9.54 8.59 11.1 9.3 11.6 9.38 9.59 11.9 11.4 7.99 7.77 7.74

LREE/HREE 3.9 3.65 3.72 4.05 3.74 3.93 3.8 3.39 3.91 3.6 3.22 3.23 3.31
(La/Yb) y 4.32 3.52 3.89 4.28 3.73 4.03 3. 66 3.27 4.05 3.37 3.04 3.06 3.03
SEu 1.09 1.19 1.27 1.1 1.08 1. 15 1.23 1.24 1. 05 1. 14 1.3 1.39 1.27
8Ce 0. 96 0.94 0.96 0.95 0.98 0.95 0.96 0.94 0.95 0.94 0.94 0.94 0.95




AR G L 5 BB BT AR AR EOME 5 R E L Ao Sr-Nd BIE & kAL 2 R AR B AR 1919
gkl
Continued Table 1
RS 19 JrR2 J26  Jj27 0 3128 J)29  Jj30 JJ)31 0 Jjo2  Jjo3  Jjo4  Jjos  Jjo6  Jjo7 - Jjo9  Jjio
Si0, 41.56 41.44 40.75 42.19 41.18 41.10 40.36 41.00 44.60 44.48 44.40 44.16 44.31 44.06 44.21 44.22
TiO, 2.37 2.02 2.38 2.26 2.33 2.34 2.53 1.98 0.99 1.08 1.06 1.11 1.24 1.36 1.43 1.48
Al 0, 11.77 12.36 11.54 11.89 11.87 11.72 14.20 13.50 24.26 23.22 23.19 22.97 21.89 20.55 20.49 19.99
Fe, 0, 14.38 13.42 14.80 13.89 14.87 14.60 12.43 13.25 6.91 6.85 6.90 6.98 7.45 8.00 8.71 8.68
MnO 0.23 0.17 0.21 0.21 0.21 0.23 0.21 0.15 0.12 0.11 0.12 0.12 0.12 0.13 0.14 0.14
MgO 7.24 7.70 7.95 7.17 7.25 8.09 5.93 7.00 1.93 2.02 2.06 2.11 2.76 3.58 3.24 3.35
Ca0 12.23 13.75 13.78 13.24 13.25 13.32 12.60 13.26 5.13 5.31 5.27 5.40 6.55 7.53 7.45 7.70
Na, 0 5.56 5.45 5.06 5.71 5.00 5.07 6.17 5.56 11.52 12.03 12.06 11.72 10.60 9.84 10.19 9.95
K,0 1.74 1.68 1.77 1.92 1.90 1.74 2.42 2.00 2.68 2.46 2.46 2.49 2.44 2.28 2.19 2.17
P, 05 1.05 1.12 0.94 0.8 0.88 0.8 1.82 0.99 0.56 0.70 0.68 0.67 0.71 0.73 0.71 0.74
LOI 1.79 0.8 0.77 0.61 1.22 0.87 1.29 1.23 1.00 1.45 1.51 1.99 1.66 1.69 0.99 1.33
Total 99.93 99.93 99.97 99.93 99.95 99.95 99.95 99.93 99.70 99.71 99.71 99.71 99.73 99.75 99.76 99.76
Se 27 29.4 30.8 32 30.9 30.4 16.9 28.7 9.3¢4 9.2 11.5 9.68 12.6 15.8 13.5 14.1
% 257 256 292 316 300 334 357 280 102 108 105 115 156 174 177 171
Cr 64.7 83.9 8.6 78.5 71.5 117 15.6 18.6 4.53 2.39 596 2.14 3.25 25 4.16 1.87
Co 46.2 44.7 53.2 46.3 48.2 51.9 44.7 47.9 17.6 16.6 16.8 17.6 20.9 24.4 23 23.3
Ni 47.8 55.8 62.5 56.3 57.1 63.3 20.8 33.9 8.8 6.45 149 6.95 9.7 266 13.7 11.8
Cu 122 115 272 198 91.8 247 352 146 101 140 142 155 106 146 144 134
Rb 22,9 20.5 15.0 20.9 17.1 17.2 21.2 21.9 31.7 32.4 36.1 33.4 36.2 351 32.3 34.4
Sr 448 247 431 511 440 410 437 310 405 420 424 420 385 370 430 427
Y 18.6 12.9 15.1 16.1 16.3 15.0 17.6 11.3 8.1 10.0 9.17 9.8 10.7 11  11.5 11.9
Zr 67.9 32.1 39.1 63.3 46.4 41.2 33.8 36.3 29.9 41.1 41.3 39.7 46.9 51.8 46.2 54.5
Nb 10.4 2.32 3.47 18.3 7.66 3.75 3.96 2.55 11.0 14.5 15.2 13.9 14.8 15.7 14.8 17.4
Ba 162 36.9 45.0 157 141 49.0 98.1 74.5 193 250 261 252 251 233 251 266
Ta 0.51 0.15 0.26 1.04 0.43 0.29 0.32 0.22 0.57 0.81 0.90 0.78 0.80 0.88 0.77 0.97
Pb 3.36 0.64 0.8 4.70 1.74 1.48 1.03 1.10 2.91 4.73 4.49 4.83 4.24 4.36 3.92 4.26
Th 1.30 0.36 0.32 0.78 0.38 0.25 0.46 0.29 0.8 1.33 1.28 1.28 1.46 1.41 1.18 1.41
U 0.29 0.08 0.05 0.16 0.070 0.050 0.070 0.060 0.20 0.32 0.33 0.30 0.33 0.34 0.25 0.32
La 9.1 6.01 7.66 7.31 7.64 7.17 10.4 4.59 5.27 6.43 6.12 6.28 6.78 6.46 6.79 7.06
Ce 19.5 13.6 16.1 15.2 16.0 15.1 22.9 10.7 10.3 13.0 12.2 12.8 13.5 13.2 14 14.2
Pr 2,77 2.02 2.34 220 2.29 2.19 3.23 1.66 1.42 1.71 1.62 1.70 1.78 1.79 1.85 1.93
Nd 12.8 9.56 10.4 9.78 10.6 9.75 15.5 8.39 6.12 7.42 7.06 7.60 7.98 7.99 8.24 8.73
Sm 3.45 2,66 2.96 2.68 2.94 2.75 3.73 2.29 1.43 1.85 1.81 1.85 1.93 1.94 2.06 2.16
Eu 1.25 0.94 1.23 1.19 1.25 1.13 1.64 1.04 0.62 0.80 0.72 0.79 0.82 0.86 0.8 0.89
Gd 3.60 2.81 3.19 2.8 3.13 2.85 4.28 2.57 1.64 1.97 1.76 2.07 2.12 2.17 2.31 2.35
Th 0.60 0.43 0.51 0.49 0.50 0.49 0.65 0.39 0.26 0.33 0.32 0.33 0.36 0.38 0.41 0.39
Dy 3.52 2,62 2,93 299 3.02 2.96 3.63 2.25 1.56 1.9 1.8 1.97 2.14 2.09 2.41 2.43
Ho 0.75 0.5 0.63 0.65 0.7 0.6 0.73 0.46 0.33 0.44 0.38 0.43 0.47 0.48 0.49 0.51
Er 1.96 1.29 1.49 1.68 1.65 1.52 1.72 1.14 0.91 1.07 1.03 1.15 1.14 1.17 1.20 1.35
Tm 0.27 0.16 0.19 0.24 0.21 0.19 0.21 0.14 0.13 0.15 0.14 0.16 0.16 0.15 0.18 0.17
Yb 1.73 1.11 1.23 1.53 1.45 1.33 1.27 0.98 0.78 0.99 0.98 1.07 1.08 1.04 1.11 1.15
Lu 0.25 0.15 0.2 0.2 0.2 0.18 0.18 0.13 0.11 0.14 0.14 0.15 0.15 0.16 0.17 0.18
SREE 61.5 43.9 51.1 49.0 51.6 483 70.1 36.7 30.9 38.2 36.1 383 40.4 39.9 42.1 43.5
LREE 48.9 34.8 40.7 38.4 40.7 38.1 57.4 28.7 25.2 31.2 29.5 31.0 32.8 32.2 33.8 35.0
HREE 12.7 9.12 10.4 10.6 10.8 10.2 12.7 8.06 5.73 6.99 6.62 7.32 7.62 7.64 8.28 8.53
LREE/HREE 3.8 3.81 3.93 3.62 3.76 3.75 4.53 3.56 4.39 4.47 4.46 4.24 4.3 4.22 4.08 4.1
(La/Yb) x 3.77 3.88 4.47 3.43 3.78 3.87 5.87 3.36 4.86 4.68 4.47 4.21 4.5 4.46 4.39 4.4
5Eu 1.08 1.04 1.22 1.31 1.25 1.22 1.25 1.31 1.23 1.28 1.21 1.22 1.23 1.27 1.2 1.2
5Ce 0.94 0.95 0.92 0.92 0.93 0.93 0.96 0.95 0.91 0.94 0.93 0.94 0.93 0.94 0.95 0.93
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F2 BFEMEBEMES Sm-Nd, Rb-Sr B R 5%

Table 2 Sm-Nd and Rb-Sr isotopic compositions of Jijie alkaline-ultramafic rocks
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Rb Sr 87 87g 87Gy Sm Nd 147 ¢ 143 143
RS A 06y (x10-%) %I;) *‘T;”” (*6Sr)i (x1076) ( x10°6) '44;[3 ﬁ+ 7 (W) ona(t)
G-6-1 EESENES  10.21 317.70 0.9300 0.704858 +10 0.7045 5.05 18.88 0.1619 0.512554 +8 0.5123 -0.73
G21-1 EEWES 24.03 288.20 0.2413  0.705799 =11 0.7050 4.18 16. 85 0. 1500 0.512431 11 0.5122 -2.82
JJ-11 EEHNE S 13.86 462. 16 0.0868 0.704371 =11 0.7041 3.09 11.52 0.1623 0.512636 £12 0.5124 0.85
G-24-1 EEA 27.91 386. 80 0.2088 0.704774 £11 0.7041 3.24 12. 36 0.1584 0.512599 +5 0.5124 0.24
G-46-1 EES 22.58 364. 60 0.1792 0.705033 £12 0.7044 1.91 6. 40 0.1808 0.512599 +4 0.5123 -0.35
JJ-28 EEA 18. 16 479. 43 0.1096  0.704500 +9 0.7042 3.17 12.00  0.1597 0.512598 +14 0.5124 0.20
JJ-31 EEA 22.70 327.92 0.2003 0.705212 +15 0.7046  2.53 9.14 0.1672 0.512686 +12 0.5125 1.71
JJ-2 e 34.53 390. 99 0.2555 0.704844 =11 0.7041 1.37 5.52 0. 1496 0.512602 £15 0.5124 0.53
JJ4 ieg=s 36. 64 473.73 0.2238 0.704751 £28 0.7041 1.77 7.40 0.1448 0.512577 =15 0.5124 0.16
JJ9 e = 33.57 463. 87 0.2094 0.704704 =11 0.7041 2.34 9.75 0.1452 0.512599 =14 0.5124 0.59
BCR-2 ke 46.5 340.9 0.3947 0.705011 =11 6.57 28.9 0.1375 0.512633 =11

0.710227 +10

NBS987 FRFE
) 0.710241 =11

NBS987 bk
Indi-1 PRk
Jndi-1 [iig

0.512113 11
0.512101 =12

TE g (1) AR BNUG LUAE 55 S IR EOAE (2004 ) 5 B0 G-6-1,G-21-1,G-24-1,G46-1 Sy B Je R KR AR
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Fig.2  The chondrite-normalized REE and primitive mantle-normalized trace element patterns of Jijie alkaline-ultramafic rocks

(normalization values after Sun and McDonough, 1989)
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Chondrite-normalized transitional elements patterns

4.3 RBFEAMSHETE

X EMIE TR, KB F %A 78E K.Rb . Sr.Ba 7£ =
FAEATHHE EE(E2), EHSERT R RE TR
ATCEREMES Z 3 A WA TS | b 5 v 3 A v il
TR ERAR S AR 0 . AR TR SRR AL, e T K
FRATCRAEPIE DI LB (& 2) , T U R R XY
AR R R o3 R

FIRICE Nb Ta &AM EE (£ 1), NETEHIE
PR E AR A W s AR . B T N
(11 ~17.4) .\ Ta(0.57 ~0.97) & M L {H Nb/Ta(16.8 ~
19. 2) R AR AR VR A AR AE , B SR AN A ISR A R N
(0.5 ~11.1) Ta(0.07 ~ 1. 04) & EAS LK, {H Nb/Ta {3
ASTE D Iy b b R oA B A AR AT L ( ~ 17.5 £2.0) N

Zr Hf [ 7 hAERFHEA I R SR o 2, 39 B 45 25t 8
SEMEE T Ze HE 09 & AR L BCRR 2 , Ze/HI LHAE N EE SR 4%
#(27.1~37.8) EEF(26.8~38.6) FEE A (35 ~40.9)
W& s T A AT B 4R M g bk {A (36.36) (Sun and
McDonough,1989) . #Z5a 4N F-58 B -B v Y Th FT U
TRWAR G, Th/U WENEE S (3.37 ~7.22) -
A (4.55~6.98)-BEE A (3. 91 ~4.7) AR AL [ 72 i 4
JIN T ST S A b e {E (4. 05) (Sun and McDonough, 1989)
TERR B T SR oe % PRI UK TR FRATLER
VAL, 3K 5 P A SR AP 5 2 T A A 2 A O (i, 1992)

4.4 Sr, Nd @fIZ

X B EE SE ANV S A MR S A Y Se-Nd [l 5 22 43 1
FEXFAE Y Se/% Se A5 AR TE Bl Ry 0. 7043 ~ 0. 7057, 3154 (19 47)
WE (YS/*Sr), =0.7041 ~0.7051, 1 ey, (1) = —2.25 ~

2\ O % Tt M
[ o, O
X i Y] = L
-l R AW
<\
81 i)
OGN S
’HIMﬁ B2 B
a A0,
g’ T EM2
2 A SIS S S
OIB g/il = %
8 — N\ 50
10 ~ 2
301
-16 | ,
2 \ T T %0
-24 i

0.702 0.704 0.706 0.708 0.710 0.712 0.714 0.716
("srsr),

4 XSETIREE IS oy, (1) -(7 S/ Se), B (K
5B Qi and Zhou, 2008)

DM (depleted mantle 77 45 i ) Ftuie ¥ #55| [ Zindler and Hart
(1986) ; MORB, HIMU, EM1 il EM2 §i¢ Hart et al. (1992) ; OIB
H Wilson (1989) ; gk JE 111 Z i 4E Xu et al. (2001) Xiao et al.
(2004) 5 75 L/ Mo FE AT M52 Gao et al. (1999) Ma et
al. (2000) Fl Chen and Jahn (1998) ; ENEWEAR/R LT WS
5ef
Fig. 4 &y (1) (t =204Ma) values versus initial ¥ Sr/* Sr
diagram for Jijie alkaline-ultramafic rocks ( after Qi and

Zhou, 2008)

5.27 AL FEIARRT 5602 o Nd [F)4v 2 Hofl"™ Nd/"™ Nd 28 fk 7
FEI%E/N(0. 5124 ~0.5127) ,epg(t) = =2.82 ~1. 71, Hop P>
EREINEE M — A EE eng () HA (K 2) o Sr A E
5 Nd [Ff % R BUNR I R 656 R, 1 3 < Hug i 44 7y
i JTAEMEMIIIELE OIB Sk JE 1 2 BA B s 2 VE [ .
DU BRI b, =26 840 4 v 7 JRUE Mo B3 A e /N X s, B
A5 5 BURE , (HE A %) MORB 1 545 L | 3F4 1] EM1
IEE RS (P 4)

5 iWig

5.1 ERE

FERCEE T 3R Ik TR, SRR L B Nb Ta i 75 A
Pb IERH, M T H AT sz 2 bse W Bl g . DHoE R, 0
W LR bR Y 23 i Ph (W IE S8 F1 Ti Sr i 67 558
%%t H P ( Taylor and McLennan, 1985) , X3f5 5K BA Ti £
IE S5 ARG Sr B R 5 M Se TR Y il i 25 A — 3L,
Ui RS 15 B 5 e R e R TR i — 28 .

FATRICER Nb Hl Ta BAAEF ARG B 2R 2 A8 K
A AR Tl B —BUnAT R, IR S s R A 2E 2R
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¥ ( geochemical twins) ( Munker et al. , 2003) , HEi#FIEIA N,
FERFE T 25 1T, W04 2140 A A 56 5 Bk 0 1 A 13 %
A2 HNb/Ta WWHA L, TERZHCA S R Nb/Ta 1L
B 7228 463 B AR /N, Nb/Ta BROBL B3 A7 (H 24 19.9 £ 0.6
(Munker et al. , 2003) , i HB7E (%) Nb/Ta H(HZ A 11 ~ 12,75
HERE . P Nb/Ta HAE S 7R B A A IR — A 3K
SRR G R H S R A Mg
Nb/Ta fE37E 15 ~ 19 Z [, 55 My W {H AR 5 AL . 7258 4%
FMBEE AT Nb/Ta (EIRAL ELAEXT 451 Nb F1 Ta, 76358 731
FlE, Ta [ Nb 525 b i A A, SCHE AR RE 78 43 s Rl e
A1 Nb/Ta P ARSI , SRR 55 5 SR MY R0 i L 2 =

H Nb Ta {45 (Munker et al. , 2003) , 85 55 4 - B0 85 4
Fe A R P AFAERE R B2 f o3 5, 23 5 1 Nb-Ta A &
SRS, 7E Nb/La-Si0, AHICEIH (18] Se) , Hoii ki
P AL TR G4 R AVEHT CARC) 15 1A FH B2, 158 BH X0 i i 14 o s
PE#5 Nb-Ta JLRAK R R Z M IR IAE AR 2T,

B Nb, Ta b, filtit JC 3 HUfE Nd/U Al Ce/Ph 25 5T fE S i
VR X )RR ME ( Hofmann et al. , 1986; Munker et al. , 2003)
Rehkamper and Hofmann (1997 ) ¥ Nb/U ( Ta/U), Ce/Pb
(Nd/Pb) AL A iy i 4 A W52 ) TR e 1 R BCRR 7R 7. b
Feh Nb/U, Ce/Pb {& B 2 Lt 18 J5 & {IX ( Rehkamper and
Hofmann, 1997) , 35 5 1 £ fh 52 B Mb 52 1R % W] Nb/U, Ce/Pb
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1 Th/ Yb-Ta/ Yb [EIfi b (181 9) , B E2 5 7% T 5348 fl e A
TR DI, B IR S 5 AR 2740 C R R (B 1) B
FRTERESIVEA S B A IR A RIS Z JF IR A . IEESE
WIS S A LS R, SR 2 2 B 45 I
F AT Sm AN FHER T RN A D A B AR
PE,D,, " =0. 056 << D, P! =0.445 ( Fujimaki et al. ,
1984 ) , AT A% (RS2 B P ) o DR o W A ) 20 5 45
SAERRACE I T La/Sm Ho(E T+ my , RS T REAE A 22 58
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Tl T 2R e IO I T 43, B AR — B AR oo R An Akt 2k, Sr-
Nd 7] {37 2 T 1 Y5 7t 347 6 T s i 0 B 30 1) ) — X3, Zn/
Hf \Nb/Ta FUAB L EAS 75 76 S 46 H 08 3 BBl =2 P9, fdci oG 25
[F 07 22 IR AL ~F R AE 2L [F] 8 7R X 1 2= (B SR S o
B ) S 1 F — Mg R X, Ni(6.45 x 107° ~ 104 x
107%) .Cr (1.87 x107° ~313 x10~%) AN THI (& 3) , {K1H
MgO (1.93% ~10.02% ) {EL( & 1) 48 73 A 15 o P b A 114
AT R IR A= 5 5, T 2 P 08 R 3K IR A= 1 R i Ak
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JEAILT OIB Al MORB([&] 1) , il WL 5t 7 9K i HREE 77 i
B, KRSy HREE 5% B T IR X . i b HREE 53
MET A B A M (Eggins et al. , 1998; McDonough et al.
1992; Xu et al. , 2000; Zack et al. , 1998) , i Wi 3 43475 Bl 1
B AEARXIRET Y, o ERITER Sc AR T
FEIRET A4 (Bodinier et al. , 1996) , W #54 A& h Sc
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K& T34 70K K Rb Ba Sr flF 7ot R P AHX &
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i B SRS o0 A (B 4) 9 7E OIB Sk fE 111 K i A i &8 LIX
B EXA TS, (A A k%) MORB /) 4 2
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SR A 2T SR B A L AR NS X — 1) b R A
AR ZRE I, L X G SR X R A A TR I
Tl B R /0N PR 38 40 5 B R B (Green et al. , 19715 Jaques
and Green,1980; Kushiro, 2001) , Kushri (2001) & i A5
AT AR TR ) > 12 ~ 1Skbar I, 4 S FRIER™ ) Ne
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